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Description 

Method for Manufacturing Buried 
Insulating Layer Type Single Crystal 

Silicon Carbide Substrate and 
Manufacturing Device for the Same 

Background of the Invention 
Field of the Invention 

[0001] The present invention relates to a method for manufac- 
turing a buried insulating layer type semiconductor silicon 
carbide substrate and a manufacturing device for the 
same. Concretely speaking, the present invention relates 
to a high performance silicon carbide substrate that has 
potential to be used as a next generation semiconductor 
substrate and that has an SOI structure allowing a low- 
loss, high-speed device. 
Description of the Related Art 

[0002] Manufacturing methods for manufacturing a buried insu- 
lating layer semiconductor silicon carbide substrate of this 



type include the step of heating the surface of an SOI sub- 
strate so that the surface silicon layer of this SOI substrate 
is metamorphosed to a single crystal silicon carbide thin 
film. In this step, the temperature of the entire stage for 
supporting an SOI substrate is raised (see Patent Litera- 
ture 1) or the temperature of the entire atmosphere in the 
film formation chamber is raised. Here, these heating sys- 
tems for raising the temperature include a resistance 
heating system and an induction heating system. 
[0003] [Patent Literaturel] 

[0004] Japanese Unexamined Patent Publication No. 06-191997 
(1994) (see paragraph 0008 of the specification and Fig. 
1) 

[0005] when a heating system as described above is used in the 
above-described step, however, the entirety of the SOI 
substrate is heated. That is to say, a portion of the SOI 
substrate, which is not desired to be heated, is heated 
along with the surface silicon layer portion, which is re- 
quired to be heated, and, therefore, the buried insulating 
layer directly beneath this surface silicon layer is softened 
or melted causing a lump of the surface silicon layer that 
has not been metamorphosed into a single crystal silicon 
carbide thin film to be buried into the buried insulating 



layer. As a result, a manufacturing method that includes 
the above descried step has a problem, wherein, the flat- 
ness of the interface between the above-described single 
crystal silicon carbide thin film and the above-described 
buried insulating layer is deteriorated. 

[0006] | n addition, in the case where the film formation chamber 
is attempted to be heated from the outside in the above- 
described step, using a resistance heating system, another 
problem arises, wherein, the size of the device increases. 
In the case where the temperature of the stage is at- 
tempted to be raised using a resistance heating system, it 
is necessary to, while maintaining the air tightness, pro- 
vide wiring equipment for energizing the heater for rais- 
ing the temperature of the stage, and as a result, another 
problem occurs wherein the configuration of the device 
becomes complicated. 

[0007] on the other hand, in the case where the temperature of 
the entire film formation chamber, or the stage, is raised 
using an induction heating system, though wiring equip- 
ment is unnecessary within the film formation chamber, 
another problem occurs wherein, the size of the device in- 
creases in the same manner as in the resistance heating 
system, because the entire film formation chamber, or the 



stage, is heated from the outside. In addition, another 
problem occurs when electromagnetic interference is eas- 
ily caused in a peripheral apparatus due to induction. 
Summary of the Invention 

[0008] The present invention is developed in view of the above- 
described situation, and an object thereof is to provide a 
method for manufacturing a buried insulating layer type 
semiconductor silicon carbide substrate that does not 
have the above-described problem, and a manufacturing 
device for the same. 

[0009] | n order to solve the above-described problems, a method 
for manufacturing a buried insulating layer type semicon- 
ductor silicon carbide substrate according to the present 
invention is a method for manufacturing a buried insulat- 
ing layer type single crystal silicon carbide substrate 
within a film formation chamber after placing, in this film 
formation chamber, an SOI substrate having a buried in- 
sulating layer positioned on a silicon substrate and a sur- 
face silicon layer formed on this buried insulating layer, 
characterized by comprising: the first step of irradiating 
the surface silicon layer of the SOI substrate with infrared 
rays while supplying a mixed gas of hydrogen gas hydro- 
carbon gas into the film formation chamber and, thereby, 



raising the temperature of the surface silicon layer to that 
required for metamorphosing the surface silicon layer into 
a single crystal silicon carbide thin film wherein this con- 
dition is maintained for a predetermined period of time so 
that the surface silicon layer is metamorphosed into the 
single crystal silicon carbide thin film; the second step of 
maintaining the same condition as of the above-described 
first step and, thereby, depositing a carbon thin film on 
the above-described single crystal silicon carbide thin 
film; the third step of replacing the above-described 
mixed gas with an inert gas mixed with oxygen gas with a 
predetermined ratio and at the same time adjusting the 
temperature of the above-described carbon thin film to 
that required for etching and removing the carbon thin 
film through the control of the irradiation of the infrared 
rays wherein this condition is maintained at a predeter- 
mined period of time so that the carbon thin film is etched 
and removed; and the fourth step of replacing the above- 
described inert gas with a pure inert gas with no oxygen 
gas mixed in and after that, the temperature of the 
above-described single crystal silicon carbide thin film to 
that required for making a new single crystal silicon car- 
bide thin film grow on the above-described single crystal 



silicon carbide thin film through the control of the irradia 
tion of the infrared rays while supplying a mixed gas of 
hydrogen gas and a silane based gas into the pure inert 
gas atmosphere wherein this condition is maintained for 
predetermined period of time so that a new single crystal 
silicon carbide thin film is made to grow on the single 
crystal silicon carbide thin film. 
°] A manufacturing device for a buried insulating layer type 
semiconductor silicon carbide substrate according to the 
present invention is a device for manufacturing a buried 
insulating layer type single crystal silicon carbide sub- 
strate within a film formation chamber after placing, in 
this film formation chamber, an SOI substrate having a 
buried insulating layer positioned on a silicon substrate 
and a surface silicon layer formed on this buried insulat- 
ing layer, characterized by comprising: a film formation 
chamber in which the SOI substrate is placed; gas supply- 
ing means for supplying various types of gasses required 
for the manufacture of the buried insulating layer type 
semiconductor silicon carbide substrate into the film for- 
mation chamber; infrared ray irradiating means for irradi- 
ating the surface silicon layer of the SOI substrate with in 
frared rays; and control means for controlling the gas 



supplying means and the infrared ray irradiating means, 
wherein the above-described control part irradiates the 
surface silicon layer of the SOI substrate with the infrared 
rays while supplying a mixed gas of hydrogen gas and hy- 
drocarbon gas into the film formation chamber and, 
thereby, the temperature of the surface silicon layer is 
raised to that required for metamorphosing the surface 
silicon layer into a single crystal silicon carbide thin film 
wherein this condition is maintained at a predetermined 
period of time and a process is carried out so that this 
surface silicon layer is metamorphosed into the single 
crystal silicon carbide thin film; after this process, this 
process is continued for a predetermined period of time 
and, thereby, a carbon thin film is deposited on the 
above-described single crystal silicon carbide thin film; 
after that, the above-described mixed gas is replaced with 
an inert gas with oxygen gas mixed at a predetermined 
ratio and at the same time, the irradiation of the infrared 
rays is controlled so as to achieve the temperature re- 
quired for etching and removing the above-described car- 
bon thin film wherein this condition is maintained for a 
predetermined period of time and a process is carried out 
for etching and removing this carbon thin film; after this 



process, the above-described inert gas is replaced with a 
pure inert gas with no oxygen gas mixed in; after that, a 
mixed gas of hydrogen gas and silane based gas is sup- 
plied into the pure inert gas atmosphere while the irradia- 
tion of the infrared rays is controlled so as to achieve the 
temperature required for making a new single crystal sili- 
con carbide thin film grow on the above-described single 
crystal silicon carbide thin film wherein this condition is 
maintained for a predetermined period of time and a pro- 
cess is carried out so that a new single crystal silicon car- 
bide thin film is made to grow on the single crystal silicon 

carbide thin film. 
Brief Description of the Drawings 

[0011] pig. 1 is a schematic diagram showing a manufacturing 
device for implementing a manufacturing method for a 
buried insulating layer type semiconductor silicon carbide 
substrate according to an embodiment of the present in- 
vention. 

[0012] pig. 2 is a block diagram showing a control part of the 
above-described manufacturing device. 

[0013] Figs. 3(a) to 3(e) are schematic diagrams showing the re- 
spective steps in a method for manufacturing a buried in- 
sulating layer type semiconductor silicon carbide sub- 



strate according to an embodiment of the present inven- 
tion. 

[0014] pig. 4 is a schematic diagram showing an example of a 
modified design of the manufacturing device for a buried 
insulating layer type semiconductor silicon carbide sub- 
strate according to an embodiment of the present inven- 
tion. 

[0015] 

Description of the Preferred Embodiments 

[0016] | n the following, a method for manufacturing a buried in- 
sulating layer type semiconductor silicon carbide sub- 
strate and a manufacturing device for the same according 
to the embodiments of the present invention are de- 
scribed in reference to the drawings. Fig. 1 is a schematic 
diagram showing a manufacturing device for a buried in- 
sulating layer type semiconductor silicon carbide sub- 
strate according to an embodiment of the present inven- 
tion; Fig. 2 is a block diagram showing a control part of 
the above-described manufacturing device; Figs. 3(a) to 
3(e) are schematic diagrams showing the steps of a 
method for manufacturing a buried insulating layer type 
semiconductor silicon carbide substrate according to an 



embodiment of the present invention; and Fig. 4 is a 
schematic diagram showing an example of a modified de- 
sign of the manufacturing device for a buried insulating 
layer type semiconductor silicon carbide substrate ac- 
cording to an embodiment of the present invention. Here, 
Fig. 1 clarifies surrounding gases in the respective steps 
of the method for manufacturing a buried insulating layer 
type semiconductor silicon carbide substrate. In addition, 
the measures of thickness of the respective layers in Fig. 3 
are not proportionate to the actual thicknesses of the lay- 
ers, for the convenience of the illustration. 
[0017] a manufacturing device A of a buried insulating layer type 
semiconductor silicon carbide substrate cited herein is a 
device for manufacturing a buried insulating layer type 
single crystal silicon carbide substrate within a film for- 
mation chamber 200 wherein, an SOI substrate 100 hav- 
ing a buried insulating layer 120 placed on a silicon sub- 
strate 110 and a surface silicon layer 130 formed on this 
buried insulating layer 120 is placed within the above- 
described film formation chamber 200 and is provided 
with: the film formation chamber 200 in which the SOI 
substrate 100 is placed; a gas supplying means 300 for 
supplying various types of gases required for the manu- 



facturing of a buried insulating layer type semiconductor 
silicon carbide substrate to the film formation chamber 
200; an infrared ray irradiating means 400 for irradiating 
the surface silicon layer 130 of the SOI substrate 100 with 
infrared rays I; and a control part 500 for controlling the 
gas supplying means 300 and the infrared ray irradiating 
means 400. In the following, each of the parts is de- 
scribed in detail. 

[0018] The SOI substrate 100 is an SIMOX (separation by Im- 
planted Oxygen) substrate (see Fig. 3(a)). The film thick- 
ness of the surface silicon layer 130 of this SOI substrate 
is 10 nm or less and is concretely between 2 nm and 4 
nm. Here, it is also possible to use SOI substrates 100 
which are not SIMOX substrates. 

[0019] The film formation chamber 200 is formed of crystal or 
the like as shown in Fig. 1 and a stage 210 on which the 
SOI substrate 100 is placed is positioned inside the film 
formation chamber 200. This stage 210 is formed of crys- 
tal or ceramics. As for the types of crystal, there are 
transparent crystal, opaque crystal, black crystal and the 
like having different absorptions of infrared rays, respec- 
tively. That is to say, different types of crystal are heated 
to different degrees by means of the infrared rays I. As a 



result, the quality of the crystal is selected appropriately 
in the case when crystal is used in the stage 210 taking 
into consideration the effects of the material to the tem- 
perature of the mounting surface of the SOI substrate 
100. Here, the SOI substrate 100 and the like are placed 
into and removed from the chamber through an entrance 
which is not shown. 

[0020] The infrared ray irradiating means 400 is attached to this 
film formation chamber 200 at a position opposite to the 
SOI substrate 100 placed on the stage 220. In addition, a 
pyrometer 700 (see Fig. 2) for measuring the inside tem- 
perature of the film formation chamber 200 is placed out- 
side of the film formation chamber 200 so as to face the 
inside of the film formation chamber 200. 

[0021] The gas supplying means 300 for supplying various types 
of gases to the inside of the film formation chamber 200 
and an exhaust means 600 for exhausting the above- 
described various types of gases are attached to the film 
formation chamber 200. Here, the inside pressure of the 
film formation chamber 200 is set at a level equivalent to 
the atmospheric pressure. 

[0022] The gas supplying means 300 has a hydrogen gas supply- 
ing part 310 for supplying hydrogen gas Gl, a hydrocar- 



bon gas supplying part 320 for supplying hydrocarbon 
gas G2, an oxygen gas supplying part 330 for supplying 
oxygen gas G3, an inert gas supplying part 340 for sup- 
plying argon gas as inert gas G4 (including a pure inert 
gas) and a silane based gas supplying part 350 for sup- 
plying silane based gas G5. These gas supplying parts 310 
to 350 are connected to switching valves 361 to 365 re- 
spectively and are connected to the film formation cham- 
ber 200 via a supplying pipe 370. Here, an appropriate 
method for supplying a mixed gas is selected depending 
on the purpose. 

[0023] The hydrogen gas Gl is a carrier gas. Propane gas is used 
as the hydrocarbon gas G2, argon gas is used as the inert 
gas G4 and monomethyl silane gas that includes silicon 
atoms and carbon atoms is used as the silane based gas 
G5. Here, dimethyl silane gas, trimethyl silane gas and the 
like, in addition to monmethyl silane gas, that include sili- 
con atoms and carbon atoms can be utilized as the silane 
based gas G5. 

[0024] Th e infrared ray irradiating means 400 is a general in- 
frared ray irradiating device for outputting infrared rays I 
having a wavelength of approximately 800 nm and the 
lamp part thereof is placed inside the film formation 



chamber 200. On the other hand, the wiring equipment of 
the infrared ray irradiating means 400 is positioned out- 
side the film formation chamber 200. The infrared ray ir- 
radiating means 400 is formed in such a manner that the 
position thereof is adjustable. Concretely speaking, the 
infrared ray irradiating means 400 has a mechanism hav- 
ing an X-axis, a Y-axis and a rotational axis so that this 
mechanism is controlled by the control part 500. As a re- 
sult, irradiation region and irradiation angle of the in- 
frared rays I can be adjusted appropriately if necessary. 
Here, the position of the infrared ray irradiating means 
400 is set in a manner that the entire surface of the sur- 
face silicon layer 130 of the SOI substrate 100 is irradi- 
ated with the infrared rays I. Here, the position of the in- 
frared ray irradiating means 400 can be adjusted so that 
the surface silicon layer 130 is metamorphosed locally to 
the single crystal silicon carbide thin film 140. The in- 
frared ray irradiating means 400 may be able to output 
near and far infrared rays (of which the wavelength ranges 
from approximately 700 nm to 2500 nm). 
[0025] Here, a sequencer is used as the control part 500 and the 
pyrometer 700 is electrically connected to the input port 
of the control part 500 while the switching valves 361 to 



365, the switching valve of the exhaust means 600 and 
the infrared ray irradiating means 400 are electrically con- 
nected to the output port of the control part 500. The 
control part 500 is formed in a manner that ON/OFF of 
each part is controlled based on a predetermined sequen- 
tial pattern while inputting the measurement result of the 
pyrometer 700. 

[0026] | n the following, the control method of the control part 

500 of the control device A and the method for manufac- 
turing a buried insulating layer type semiconductor silicon 
carbide substrate using this control device A are de- 
scribed. First, the SOI substrate 100 is placed on the stage 
210 within the film formation chamber 200. 

[0027] After that, the switching valves 361 and 362 are switched 
and the hydrogen gas Gl is forced to eject from the hy- 
drogen gas supplying part 310 at a rate of 1000 cc/ 
minute and the hydrocarbon gas C2 is forced to eject 
from the hydrocarbon gas supplying part 320 at a rate of 
10 cc/minute, respectively. As a result, a mixed gas (Gl + 
G2) is supplied into the film formation chamber 200. On 
the other hand, the infrared ray irradiating means 400 is 
energized so that the surface silicon layer 130 of the SOI 
substrate 100 is irradiated with the infrared rays I. As a 



result, the temperature of the surface silicon layer 130 is 
raised to the temperature (approximately 1200°C) re- 
quired for metamorphosing this surface silicon layer 130 
into a single crystal silicon carbide thin film 140 so that 
this condition is maintained for 30 minutes and, thereby, 
this surface silicon layer 130 is metamorphosed into the 
single crystal silicon carbide thin film 140 (first step, see 
Fig. 3(b)). 

[0028] As described above, the temperature (approximately 

1200°C) required for metamorphosing the surface silicon 
layer 130 of the SOI substrate 100 into the single crystal 
silicon carbide thin film 140 is gained solely by means of 
the infrared rays I and thus, the surface silicon layer 130 
absorbs the infrared rays I so that the temperatures 
thereof becomes approximately 1200°C. On the other 
hand, the buried insulating layer 120 absorbs almost no 
infrared rays I and the temperature thereof becomes of a 
value as low as approximately 250°C due to thermal con- 
duction from the surface silicon layer 130 and the like. 
That is to say, the temperature of the buried insulating 
layer 120 does not increase in the same manner as the 
surface silicon layer 130 unlike the prior art and this tem- 
perature stays at a level as low as approximately 250°C so 



as not to cause unnecessary changes such as melting or 
softening. Here, the temperature required for metamor- 
phosing the surface silicon layer 130 of the SOI substrate 
100 into the single crystal silicon carbide thin film 140 
may be in a range of from 500°C to 1450°C. 

[0029] After the above-described first step, the same condition 
as described above of this first step is further maintained 
for 30 minutes and, thereby, a carbon thin film 150 is de- 
posited on the single crystal silicon carbide thin film 140 
(second step, see Fig. 3(c)). 

[0030] After this second step, the switching valves 363 and 364 
are switched and the inert gas G4 is forced to eject from 
the inert gas supplying part 340 at a rate of 1000 cc/ 
minute and the oxygen gas C3 is forced to eject from the 
oxygen gas supplying part 330 at a rate of 100 cc/minute, 
respectively. As a result, a mixed gas (C3 + C4) is sup- 
plied into the film formation chamber 200. At the same 
time, the switching valve of the exhaust means 600 is 
open for a predetermined period of time and, thereby, the 
mixed gas (Gl + G2) is exhausted to the outside of the 
film formation chamber 200. The mixed gas (Gl + G2) is 
replaced with the mixed gas (G3 + G4) in the above- 
described manner. On the other hand, the period of time 



for energizing, the supplied power and the like of the in- 
frared ray irradiating means 400 are controlled so that the 
temperature of the carbon thin film 150 is raised to the 
temperature (550°C or higher) required for etching and 
removing this carbon thin film 150 and this condition is 
maintained for 10 minutes and, thereby, this carbon thin 
film 150 is etched and removed (third step, see Fig. 3(d)). 

[0031] when the temperature of the carbon thin film 150 is 
maintained at 550°C or higher for 10 minutes in the 
above-described manner, this carbon thin film 150 leads 
to a chemical change such as C + O -► CO or C + 0^-+ CO 
, so that the carbon is changed into carbon monoxide 
gas or carbon dioxide gas. As a result, the carbon thin 
film 150 is etched and removed. 

[0032] After the third step, the switching valve 364 is switched so 
that the inert gas G4 is forced to eject from the inert gas 
supplying part 340. As a result, the inert gas G4 is sup- 
plied into the film formation chamber 200. At the same 
time, the switching valve of the exhaust means 600 is 
open for a predetermined period of time and, thereby, the 
mixed gas (G3 + G4) is exhausted to the outside of the 
film formation chamber 200. The mixed gas (G3 + G4) is 
replaced with the above-described inert gas G4 in the 



above-described manner. As described above, the mixed 
gas (G3 + G4) is replaced with a pure inert gas G4 and, 
thereby, a risk of an explosive reaction between the oxy- 
gen gas G3 and the below described silane based gas can 
be avoided. 

[0033] After that, the switching valves 361 and 365 are switched 
and the hydrogen gas Gl is forced to eject from the hy- 
drogen gas supplying part 310 at a rate of 1000 cc/ 
minute and the silane based gas G4 is forced to eject from 
the silane based gas supplying means 350 at a rate of 10 
cc/minute, respectively. As a result of this, a mixed gas 
(Gl + G5) is supplied into the film formation chamber 
200. On the other hand, the period of time of energizing, 
the supplied power and the like of the infrared ray irradi- 
ating means 400 are controlled so as to achieve the tem- 
perature (approximately 1200°C) required for making a 
new single crystal silicon carbide thin film 160 grow on 
the single crystal silicon carbide thin film 140 and this 
condition is maintained for 30 minutes so that the new 
single crystal silicon carbide thin film 160 is made to grow 
on this single crystal silicon carbide thin film 140 (fourth 
step, see Fig. 3(e)). 

[0034] The silane based gas G5 is decomposed and causing a re- 



action on the single crystal silicon carbide thin film 140 in 
the above-described manner, and thereby another single 
crystal silicon carbide thin film 160 is formed on the sin- 
gle crystal silicon carbide thin film 140. Here, the temper- 
ature required for making the new single crystal silicon 
carbide thin film 160 grown on the single crystal silicon 
carbide thin film 140 is in a range of from 500°C to 
1450°C. 

[0035] As described above, a buried insulating layer type single 
crystal silicon carbide substrate having the single crystal 
silicon carbide thin films 140 and 160 is manufactured. 

[0036] | n the case that such a manufacturing device A is used 

and in the case of a manufacturing method using this, the 
surface silicon layer 130 of the SOI substrate 100 is irra- 
diated with the infrared rays I so that the temperature of 
surface silicon layer 130 is raised to that required for 
metamorphosing the surface silicon layer 130 into the 
single crystal silicon carbide thin film 140 solely by means 
of the infrared rays I and therefore, the temperature of the 
buried insulating layer 120 that absorbs almost no in- 
frared rays I is not raised to a great amount. As a result, 
the buried insulating layer 120 can be prevented from be- 
ing softened or melted and a lump of the surface silicon 



layer 130 that has not been metamorphosed into the sin- 
gle crystal silicon carbide thin film 140 can be prevented 
from being buried into this buried insulating layer 120 
and as a result, a buried insulating layer type single crys- 
tal silicon carbide substrate having a high degree of flat- 
ness in the interface between the single crystal silicon 
carbide thin films 140, 160 and the buried insulating layer 
120 can be gained. 
[0037] Here, though the position of the infrared ray irradiating 
means 400 was described as being adjustable, the struc- 
ture thereof is not necessarily limited to such and the in- 
frared ray irradiating means 400 may be fixed into the 
film formation chamber 200 so that the surface silicon 
layer 130 of the SOI substrate 100 is irradiated with the 
infrared rays I with an appropriate output level. In addi- 
tion, as shown in Fig. 4, the infrared ray irradiating means 
400 may be provided outside the film formation chamber 
200 in such a manner that its position can be adjusted. In 
this case, the film formation chamber 200 is formed of a 
transparent crystal. This transparent crystal absorbs al- 
most no infrared rays and therefore, the surface silicon 
layer 130 of the SOI substrate 100 can be irradiated with 
the infrared rays I through walls of the film formation 



chamber 200. In addition, the temperature of the walls of 
this film formation chamber 200 does not increase pre- 
venting the occurrence of undesired decomposition of 
gases in the vicinity of these walls. The position of the in- 
frared ray irradiating means 400 can be changed in the 
above-described manner, and therefore, the irradiated re- 
gion, irradiating angle and the like can easily be adjusted 
before the first step for greater versatility in the same 
manner as in the above-described embodiment while the 
surface silicon layer 130 can be locally metamorphosed 
into the single crystal silicon carbide thin film 140. 

[0038] | n the case when the surface silicon layer 130 is locally 

metamorphosed into the single crystal silicon carbide thin 
film 140, an electronically and optically fused device 
where an electronic device and an optic device are mixed 
on the same substrate can be manufactured when gallium 
nitride is deposited on this single crystal silicon carbide 
thin film 140 for the manufacture of the optical device. 

[0039] Though various types of gases CI to G5 are filled into the 
respective gas supplying parts 310 to 350 so that the var- 
ious types of gases Gl to G5 can be forced to eject re- 
spectively according to the above description, a gas (gases 
mixed according to a predetermined ratio in the case of a 



mixed gas) required in each step may be filled into each 
gas supplying part so that this gas can be forced to eject. 

[0040] Here, the type where various types of gases are separately 
supplied has a flexibility higher than that of the type 
where various types of gases mixed in advance according 
to a predetermined ratio are supplied regarding the point 
of view that the former type allows for an easy change of 
the mixture ratio of the various types of gases corre- 
sponding to a variety of chemical reactions. 

[0041] Here, though a mixture gas of the gas silane based gas G5 
that includes silicon atoms and carbon atoms, as the 
silane based gas G5, and the hydrogen gas Gl is supplied 
in the above-described fourth step of the above-de- 
scribed manufacturing method, monosilane gas, disilane 
gas, dichlorosilane gas or the like which includes silicon 
atoms but does not include carbon atoms may be used as 
the silane based gas G5 so that a mixture gas of such 
silane based gas G5, hydrogen gas Gl and hydrocarbon 
gas G2 may be supplied. Here, a method for supplying for 
the mixed gas is selected in accordance with the purpose. 

[0042] As described above, a method for manufacturing a buried 
insulating layer type semiconductor silicon carbide sub- 
strate according to the present invention is a method for 



manufacturing a buried insulating layer type single crystal 
silicon carbide substrate within a film formation chamber 
after placing, in this film formation chamber, an SOI sub- 
strate having a buried insulating layer positioned on a sili- 
con substrate and a surface silicon layer formed on this 
buried insulating layer, characterized by comprising a first 
step of irradiating the surface silicon layer of the SOI sub- 
strate with infrared rays while supplying a mixed gas of 
hydrogen gas and hydrocarbon gas into the film formation 
chamber and, thereby, raising the temperature of the sur- 
face silicon layer to that required for metamorphosing the 
surface silicon layer into a single crystal silicon carbide 
thin film wherein this condition is maintained for a prede- 
termined period of time so as to metamorphose the sur- 
face silicon layer into the single crystal silicon carbide thin 
film. 

[0043] | n the case of such a manufacturing method, the surface 
silicon layer of the SOI substrate is irradiated with infrared 
rays so that the temperature of the surface silicon layer is 
raised to that required for metamorphosing the surface 
silicon layer to a single crystal silicon carbide thin film 
solely by means of the infrared rays and, therefore, the 
temperature of the buried insulating layer that absorbs al- 



most no infrared rays is not raised greatly. As a result, the 
above-described buried insulating layer can be prevented 
from being softened or melted and a lump of the surface 
silicon layer that has not been metamorphosed into a sin- 
gle crystal silicon carbide thin film can be prevented from 
being buried into this buried insulating layer. Accordingly, 
a buried insulating layer type single crystal silicon carbide 
substrate having a high degree of flatness in the interface 
between the single crystal silicon carbide thin films and 
the buried insulating layer can be gained. 
[0044] a manufacturing device for a buried insulating layer type 
semiconductor silicon carbide substrate according to the 
present invention is a device for manufacturing a buried 
insulating layer type single crystal silicon carbide sub- 
strate within a film formation chamber after placing, in 
this film formation chamber, an SOI substrate having a 
buried insulating layer positioned on a silicon substrate 
and a surface silicon layer formed on this buried insulat- 
ing layer, comprising: a film formation chamber in which 
an SOI substrate is placed; gas supplying means for sup- 
plying various types of gasses required for the manufac- 
ture of the buried insulating layer type semiconductor sili- 
con carbide substrate into the film formation chamber; in- 



frared ray irradiating means for irradiating the surface sil- 
icon layer of the SOI substrate with infrared rays; and con- 
trol means for controlling the gas supplying means and 
the infrared ray irradiating means, wherein the above- 
described control part irradiates the surface silicon layer 
of the SOI substrate with the infrared rays while supplying 
a mixed gas of hydrogen gas and hydrocarbon gas into 
the film formation chamber and, thereby, the temperature 
of the surface silicon layer is raised to that required for 
metamorphosing the surface silicon layer into a single 
crystal silicon carbide thin film and this condition is main- 
tained for a predetermined period of time so that this sur- 
face silicon layer is metamorphosed into the single crystal 
silicon carbide thin film. 
[0045] | n the case that such a manufacturing device is utilized, 

the same effects as of the above-described manufacturing 
method can be gained. In addition, an infrared ray irradi- 
ating means is used as a heating means in such a manu- 
facturing device so that the temperature of the surface 
silicon layer of the SOI substrate is increased solely by 
means of infrared rays and, therefore, heat insulating 
equipment, and the like, involved in a resistance heating 
system or in an induction heating system together with 



the heater of the resistance heating system or the coil of 
the induction heating system become unnecessary unlike 
the prior art. As a result, a miniaturization of the device 
can be achieved to an extent greater than in the prior art. 
In addition, it is not necessary to provide wiring equip- 
ment within the film formation chamber in an airtight 
manner and therefore, a simplification of the device can 
be achieved. Furthermore, problems do not arise as in an 
induction heating system wherein the peripheral appara- 
tuses suffer from electromagnetic interference due to in- 
duction. 



